Introduction
n One of the general benefits of LID often advocated in LID literature is that some LID practices could elongate the flow path of the runoff and thereby decrease the runoff peak flow rate (Qp),
n In practice, a longer flow path does not necessarily mean longer Time of Concentration (Tc). An LID practice could elongate the Tconly if:
1. It alters the travel time of the critical flow path or generates a new critical path draining a large portion of the area, 2. Its effect lasts through the duration of peak flow generation. Tcelongation is more effective for larger, infrequent storms than for smaller more common events. The impact is almost insignificant for a 2-yr event but becomes significant for the 25-yr and larger events. In LID we usually deal with small storms.
So, Tcelongation varies with CN and the frequency of the storm event.
Consider the conditions of a typical LID application: An urban open space covered with grass with a CN of 70.
Also, a typical Tcelongation technique would not work under large storms due to its inadequate capacity. Therefore, the analysis of the typical case should focus on the 2-yr storm.
where Qp/A is the peak flow rate per unit area in cfs/ac (for Fairfax County, VA based on the 2-yr, 2-hr rainfall and CN= 70) and Tcis the time of concentration in minutes. The very small slope of this line indicates the potential of decreasing peak flow rate by increasing Tcis insignificant.
The results for the typical application for Fairfax County, VA showed that the peak discharge per unit area linearly but mildly decreases with increasing Tc. The relationship becomes nonlinear for storms larger than a 10-yr event. The best-fit linear equation describing this relationship for the 2-yr event is: Percent reduction in peak flow per unit area for each minute of Tc increase does not depend on your initial Tcfor smaller storms. However, for storms larger than a 10-yr event, the reduction decreases with increasing initial Tc.
The relative change of peak flow under these conditions was analyzed by looking at the cumulative percentage decrease in Qp with increasing Tc. -5.00%
